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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an abrasive pad of high 
quality, which is preferably used for chemical mechanical 
polishing (CMP) of a semiconductor wafer or the like, for 
example, not affected by change of polishing condition during 
polishing, and assures a superior polishing rate, elimination of 
steps, and uniformity on a surface. 

SOLUTION: A raw material of polyurethane or polyurea and 
various kinds of auxiliary materials are mixed, and a gas 
dissolved material which is obtained by dissolving an inert gas 
under a pressurized condition is formed into a polyurethane 
group foam 12 through a reactive injection forming method. The 
polyurethane group foam 12 which is provided with fine and 
uniform cells 20 suitable for polishing semiconductor materials 
or the like, is used for the abrasive pad. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 



1 .This document has been translated by computer. So the translation may not reflect the original precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The gas dissolved raw material which mixes the main raw material and the various auxiliary 
materials of polyurethane or poly urea, and is made to come to dissolve inert gas in this under pressurization 
It is polyurethane system foam (12) of the necessary configuration acquired by injecting to (58) in a reaction 
injection die by reaction injection molding. Said polyurethane system foam (12) The pad for polish 
characterized by having the detailed and uniform eel (20) which reacted within said injection-molding mold 
(58), and was suitable for polish of a semiconductor material etc. 

[Claim 2] The pitch diameter of said eel (20) is a pad for polish according to claim 1 preferably set as the 
range of 15-30 micrometers 1-50 micrometers. 

[Claim 3] For said polyurethane system foam (12), the bulk density is 3 and the pad for polish according to 
claim 1 or 2 preferably set as the range of 0.7 - 1 .0 g/cm3 0.6-1 .0g/cm. 

[Claim 4] For the Shore D degree of hardness (it specifies to ASTM D 2240), said polyurethane system 
foam (12) is 40-80, and a pad for polish given in any of claims 1-3 preferably set as the range of 55-75 they 
are. 

[Claim 5] As one of said the auxiliary materials, the maximum of a storage modulus [ in / by this / the 
crystallinity of the foam obtained using aromatic series diamine is raised, and / 10-90 degrees C ] (G ! ) and a 
loss tangent (a tandelta= loss modulus (G") / storage modulus (G 1 )) is a pad for polish given in any of claims 
1-4 which are less than 3 times of the minimum value they are. 

[Claim 6] The pad for polish given in any of claims 1-5 they are with which a predetermined pattern is given 
to said reaction injection die (58), and this pattern is imprinted by the front face of said polyurethane system 
foam (12) by this. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the pad for polish which can be used suitable for the 
chemical machinery polish (Chemical Mechanical Polishing;CMP) which can grind the member as which 
flush-ization of that front face is required in the precision with a still more expensive semi-conductor wafer 
etc. in a detail about the pad for polish. 
[0002] 

[Description of the Prior Art] The advancement of information technology devices, such as a computer, is 
mentioned as important technology supporting the latest fast technical progress. It is not an overstatement 
even if it says that the advancement of said information technology is attained by high-performance-izing 
and high integration of the VLSI device which constitutes, CPU (central processing unit), i.e., this CPU, of 
the information machines and equipment used. While pursuing horizontal high integration of said VLSI, i.e., 
detailed-izing of a component, as one of the approaches which may raise greatly this high-performance- 
izing and high integration, multiplexing of vertical high integration, i.e., wiring, is being carried out. 
[0003] In multiplexing of said wiring, it is that a surface uneven level difference secures the depth of focus 
(DOF) of the optical lithography at the time of exposing the circuit pattern of metal wiring of the interlayer 
insulation film mentioned later, a wiring metal membrane, etc. namely, is [ the most important factor ] 
smaller than the depth of focus of this pattern exposure, therefore highly precise flattening is needed. This is 
because focusing cannot fully be performed or formation of detailed wiring structure will become 
impossible, if the uneven level difference more than fixed exists in an interlayer insulation film, a wiring 
metal membrane, etc. in the process which forms the multilayer interconnection with which wiring was 
multiplexed. 

[0004] In conventional SOG (Spin on Glass) or etchback, it is becoming it is difficult and general as an 
approach of replacing with these ultraprecise polishing [ of CMP (chemical machinery polish) etc. ] 
achievement of the above-mentioned highly precise flattening. Flattening by said CMP is carried out by 
using the abrasive material (this vocabulary being hereafter used also in this invention, since it is generally 
called a slurry) which mixes and distributed particles, such as a silica and an alumina, in the water solution 
with alkaline or acid chemical corrosion nature, and elastic abrasives (henceforth the pad for polish) for the 
ground front face of flattening-ed objects, such as a semi-conductor wafer. 

[0005] The polyurethane foam which can manufacture under control the surface air-bubbles structure where 
elastic foam, such as a nonwoven fabric and polyurethane, is used, and a lint etc. is not especially discharged 
as said pad for polish at the time of polish, and said slurry can be held was especially suitable, the pad for 
polish which make said polyurethane foam the quality of the material set up the raw material and the process 
condition, produced the big letter polyurethane foam of a block ( henceforth a cake) by the chemical foam 
method so that it might have physical properties, such as a predetermined degree of hardness and elasticity, 
and it be manufactured by process this cake into the suitable configuration for polish of disk superiors by 
finally give punching etc. as a sheet-like object of predetermined thickness by carry out slice processing etc. 
[0006] 

[Problem(s) to be Solved by the Invention] However, said pad for polish manufactured by the chemical 
foaming method is inherent in the problem from which the magnitude of a eel and the distribution which has 
big effect on the maintenance degree of the slurry which influences the display flatness of the product which 
is formed in the interior and is finally obtained etc. cannot fully control, but becomes an ununiformity, and 
the precise polish which attains sufficient display flatness as a result, and excel becomes difficult. 
[0007] Moreover, since the sheet-like object which serves as a radical of the pad for polish of predetermined 
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thickness by slicing at another logging process has been obtained from said cake, although the surface 
surface -smoothness of the pad for polish finally obtained is based on the precision of this logging process, it 
will not be able to say that this precision is high enough, but the flattening precision of a flattening-ed object 
will be determined in the phase of the quality of the material of this pad for polish. When giving slice, and 
cutting and grinding to the macromolecule material like polyurethane foam generally, since a cutter etc. cuts 
with a cutting part with the viscoelasticity which this macromolecule material has and the variation rate of 
** and the so-called recess arise, control of 10 micrometers or less is known as it is difficult. 
[0008] On the other hand, as a means of the improvement in flattening in said CMP, an improvement (low 
voltage and quantity relative-velocity polish) of polish conditions or high degree-of-hardness-ization of the 
pad for polish can be considered. However, achievement is difficult, and when it is the latter, if a setup of 
degree-of-hardness-izing is difficult and this degree of hardness is too high, we will be anxious [ with 
change of the physical properties at the time of the polish whose quality of the material of the pad for polish 
has the former, i.e., change of viscoelasticity ] about the scratch (getting damaged) to a ground front face 
with this pad for polish. Although it can attain to some extent also by advancing densification about the 
latter high degree-of-hardness-ization, if the holdout (quantification of the slurry amount of supply in a 
wafer side) of the slurry in said pad front face for polish is taken into consideration, by the process which 
cannot form a detailed eel like the general chemical foaming method or the physical foaming method, in 
proportion to densification, fault arises in eel distribution, and the homogeneity distribution nature of this eel 
cannot be attained. Furthermore, although fund investment which relates to large plant-and-equipment 
investment of the purchase of a new grinder etc. although use of the pad for polish of a linear polish method 
with the long perimeter is proposed as one of the improvement approaches of the former polish conditions is 
needed and it can become the fundamental method of solution in question recently, it cannot introduce 
easily. 

[0009] In CMP used for the component separation method especially called trench separation (Shallow 
Trench Isolation; STI), the low voltage quantity linear- velocity polish with a high degree-of-hardness pad is 
proposed as a device which mitigates the dependency over an isolation pattern. However, in the case of the 
pad for polish of polyurethane foam, the temperature on this front face of a pad will rise by friction with a 
ground front face during polish in an instant. Consequently, the viscoelasticity on said front face for polish 
of a pad changes, and the fault from which a polish rate, i.e., the polish rating per unit time amount, becomes 
unstable is also pointed out. 
[0010] 

[Objects of the Invention] This invention is proposed in view of the problem inherent in the pad for polish 
concerning a Prior art so it solves this suitably, for example, it is used suitable for chemical-machinery 
polish (Chemical Mechanical Polishing: CMP) of a semi-conductor wafer etc., and it aims at providing the 
quality pad for polish which can attain the polish rate and the level difference dissolution nature which did 
not receive effect in the polish condition change under polish, but was excellent in it, and the homogeneity 
within a field. 
[0011] 

[Means for Solving the Problem] The pad for polish applied to this invention in order to conquer said 
technical problem and to attain the desired end The gas dissolved raw material which mixes the main raw 
material and the various auxiliary materials of polyurethane or poly urea, and is made to come to dissolve 
inert gas in this under pressurization It is polyurethane system foam of the necessary configuration acquired 
by injecting in a reaction injection die by reaction injection molding, and said polyurethane system foam is 
characterized by having the detailed and uniform eel which reacted within said injection-molding mold and 
was suitable for polish of a semiconductor material etc. 
[0012] 

[Embodiment of the Invention] Next, about the pad for polish concerning the suitable example of this 
invention, a suitable example is given and it explains below. An invention-in-this-application person used to 
do the knowledge of the polyurethane system foam which can be adopted it is strong to fluctuation of polish 
conditions, and suitable for the pad for polish which can maintain the outstanding polish rate and level 
difference dissolution nature being obtained by controlling physical properties, such as a degree of hardness, 
a diameter of a eel, and a consistency, to arbitration while fabricating the gas dissolved raw material which 
made inert gas dissolved in a polyurethane system raw material by reaction injection molding. Moreover, as 
a cross linking agent, the knowledge of the ability to also control the viscoelasticity change by the 
temperature which polyurethane system foam has was collectively carried out by adopting for example, 
aromatic series diamine. 
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[0013] As shown in drawing 1 , the pad 10 for polish concerning this example is fabricated in the shape of a 
circular sheet, and consists of fundamentally polyurethane system foam 12 which constitutes polished 
surface 10a, and a buffing pad 14 by which the laminating was carried out to the whole one side side 
abbreviation for this foam 12 in one. Moreover, said some of pads 10 for polish are equipped with the 
scuttle 1 6 for polish terminal point detection which can always check the situation of the ground front face 
of the flattening-ed object which has translucency and is ground at the time of use of this pad while 
continuing and preparing for the overall length of the thickness direction of this pad 10. In addition, as said 
scuttle 16 for polish terminal point detection, it is said polyurethane system foam 12 and this quality of the 
material, and a solid resin object etc. is used suitably. It is because the situation which familiarity by the 
polyurethane system foam 12 which constitutes polished surface 10a of said pad 10 for polish, this quality of 
the material, then this polyurethane system foam 12 fabricated by reaction injection molding becomes good, 
and separates during polish can be avoided. 

[0014] About the pad 10 for polish equipped with said scuttle 16 for polish terminal point detection, it is 
using the surface plate for polish equipped with a necessary light-emitting part and the necessary 
sensitization section as shown in drawing 2 , and a polish activity can be done, checking serially whenever 
[ polish / of the polished surface-ed in a flattening-ed object ]. For this reason, the processing margin needed 
for polish can be made into the minimum, and, as a result, reduction and efficient polish of polish time 
amount can be attained. 

[0015] Moreover, the spillway 18 of the predetermined depth for discharging efficiently the so-called polish 
waste generated from a flattening-ed object at the time of the slurry for polish and polish out of a system is 
formed in polished surface 10a of said pad 10 for polish in the shape of a grid. Generally the depth of this 
spillway 1 8 is set as about 0. 1-0. 5mm, although an optimum value changes with the quality of the materials 
and the polish rates of said flattening-ed object. Moreover, although a configuration which drills much 
punching of diameters of necessary, such as the shape of concentric circular [ of the core same as a 
configuration pattern with which said spillway 18 is formed as said pad 10 for polish other than the shape of 
an above-mentioned grid ], a curled form, or a radiation, is adopted If it is the configuration which can 
discharge said polish waste efficiently, no matter it may be what configuration, it is employable with 
movement of the rotation accompanying polish of this pad 10 for polish at the time of polish instead of what 
is limited to these configurations etc. 

[0016] In order to ** to an understanding of future explanation about the manufacturing installation by the 
reaction injection molding which manufactures said pad 10 for polish, the manufacturing installation of this 
pad 10 for polish that makes polyurethane foam the quality of the material, and the outline of reaction 
injection molding are explained. 

[0017] Said manufacturing installation 50 consists of fundamentally the 1st raw material tank 52 which 
stores a polyol (polyamine) component as shown in drawing 3 , a 2nd raw material tank 54 which stores an 
isocyanate component, a mixing head 56, and a reaction injection die 58, and this 1st raw material tank 52, a 
mixing head 56 and this 2nd raw material tank 54, and the mixing head 56 are connected in supply lines 61 
and 62, respectively. On the path which Mixers 52a and 54a are arranged by said 1st and 2nd raw material 
tanks 52 and 54, respectively, and stirs under control of each raw material stored in each raw material tank 
52 and 54, and results in said mixing head 56, the equipment SI, such as sending-out pumps, such as a 
strainer and a meta-ring pump, and a high-pressure filter, is formed, respectively. 

[0018] And from said mixing head 56, the return ducts 63 and 64 for returning each raw material with which 
injection was not presented to said raw material tanks 52 and 54 are formed, respectively. About said polyol 
component, it is the path of said 1st raw material tank 52, a mixing head 56, and the 1st raw material tank 
52. About an isocyanate component, it always circulates by the pressure of 0.1 - 50MPa extent, respectively 
by the path of said 2nd raw material tank 54, a mixing head 56, and the 2nd raw material tank 54. Moreover, 
the equipment S2, such as a heat exchange machine, is installed in the middle of the path of said return ducts 
63 and 64 if needed. 

[0019] When said manufacturing installation 50 explains reaction injection molding using the process which 
manufactures polyurethane system foam, the inside of said 1st raw material tank 52 and 2nd raw material 
tank 54 All are pressurized by the constant pressure of the range of 0.1 -50MPa which does not cause trouble 
to a sending-out pump with inert gas, such as air or desiccation nitrogen gas. Moreover, each raw material in 
each raw material tank 52 and 54 is stirred with constant speed by Mixers 52a and 54a, respectively, and is 
held at predetermined temperature. Moreover, the management of said both raw material tanks 52 and 54 is 
covered with inert gas, this raw material will convect in stirring of each raw material by said mixers 52a and 
54a, and, as a result, the inert gas of predetermined capacity will be dissolved in this raw material according 

http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 3/27/2006 



JP,2003-062748,A [DETAILED DESCRIPTION] 



Page 4 of 8 



to a bubbling operation. What is necessary is just to consider as the gas dissolved raw material which it is 
not necessary to make inert gas dissolved in the both sides of a polyol component and an isocyanate 
component in fact, and predetermined auxiliary materials, such as a catalyst, a chain elongation agent, 
and/or a cross linking agent, were added and mixed [ raw material ], and made this inert gas chemically 
dissolved in this extremely stable BORIORU component here. 

[0020] In addition, the polyurethane of the polyurethane system foam as used in the field of this invention is 
the generic name of the polymer which has urethane (urea) association generated by the polyaddition 
reaction of organic isocyanate and an active hydrogen compound, the polyurethane actually used uses the 
poly isocyanate and polyol as a base material, it is compounded by the above-mentioned auxiliary material 
being suitably added by this, and the polymer which had various physical properties with such combination 
is obtained. Moreover, if polyaddition reactions of the above-mentioned polyurethane composition, such as 
C02 with a large diffusion coefficient, and N2 and Ar with comparatively easy other acquisition, a dried air 
(not usually used since the moisture contained reacts with isocyanate, generates gas and influences the 
foaming condition of foam when it is highly humid air), etc. are not affected as said inert gas, it can adopt. 
[0021] As said polyol component, polyether polyol, polyester polyol, polycarbonate polyol, or polydien 
system polyol is used, and such polyols are independent or are used in the form which used two or more 
kinds together. Moreover, the various matter with which the hydroxyl group which said polyol component 
has is permuted by the amino group as said polyamine component is used suitably. 
[0022] As said isocyanate component, toluene diisocyanate (TDI), a TDI prepolymer, 
methylenediphenyldiisocyanate (MDI), KURUDO MDI, a polymeric MDI, the urethodione denaturation 
MDI, or carbodiimide denaturation MDI grade is used. Moreover, the matter which may use these 
prepolymers and can be further used for this invention is [0023] which is not what is limited only to each 
matter given in here. And collision mixing of said each two raw materials is carried out within said mixing 
head 56. By predetermined time injection being carried out into the reaction injection die 58 which has 
cavity 58a of the external profile configuration of said pad 10 for polish which should be manufactured 
immediately, and was set as predetermined mold internal pressure While the reaction and hardening of this 
mixed raw material advance, the inert gas dissolved in this raw material is made to emit, and the foam which 
this raw material was made to foam using expansion of this inert gas, and made said cavity 58a the external 
profile configuration is fabricated. Therefore, about said buffing pad 14 and the scuttle 16 for polish 
terminal point detection, it is installing a correspondence member in the predetermined location in said 
reaction injection die 58 beforehand, and said spillway 18 can be easily attached or formed by making said 
cavity 58a into a corresponding configuration. 

[0024] It is injecting said inert gas about foaming in the reaction injection die 58 which is in a lower or high 
pressure condition from under gas saturation pressure, and is made by making this inert gas emit into this 
mixed raw material according to an operation of pressure variation, such as reduced pressure. Under the 
present circumstances, about emission of said inert gas, if it is among the mixed raw material of the same 
balance system in which this gas is dissolved, it will become homogeneity and the eel which is emitted at 
random and has a diameter of the abbreviation same, without discovering the heterogeneity by the part, 
since it is made by the same probability regardless of a part and the expansion rate of emission gas also 
serves as abbreviation identitas. Moreover, since it is the same balance system as mentioned above, the 
effectiveness that become an abbreviation real ball configuration and the thrust of foam becomes 
homogeneity is expected. 

[0025] Moreover, expansion of said eel is fundamentally determined by the rate at which it is mixed and a 
reaction and hardening advance, and this is controlling the rate of said reaction. When it is shown that it is 
controllable, the degree of a eel, i.e., the diameter, of expansion of said eel, and said reaction injection 
molding is used While it is usable even if a reaction and a cure rate are the raw material presentations which 
cannot be fabricated by other quick shaping approaches since it is injected by the die 58 immediately after 
mixing the raw material of two phases, the foam of the smaller diameter condition of a eel can be 
manufactured. 

[0026] In addition, said reaction injection molding is the manufacture approach conventionally used as the 
shaping approaches, such as interior equipment of an automobile. Volatilize by whenever [ low- 
temperature / besides the approach of the inert gas dissolved use mentioned above as the foaming 
approach ]. For example, liquids, such as a low-molecular-weight KURORU fluoro hydrocarbon, a 
methylene chloride, and a pentane, are used, volatilize from the liquefied reaction mixture before hardening, 
and form a cel. After adding the water as the so-called physical foaming method and a foaming agent for a 
polyol component and mixing this with an isocyanate component, separate a carbon dioxide as foaming gas 
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by the reaction with isocyanate, and form a cel. Although the so-called mechanical foaming method which 
blows said inert gas into the so-called chemical foaming method, a reaction mixture, or one raw material, 
and forms a eel by making it shear at the time of stirring can adopt suitably Since it may get worse about the 
homogeneity dispersibility of a eel and the identity of the diameter of a eel which are acquired, 
consideration is required. 

[0027] Moreover, although the about several micrometers high density layer called a skin is usually formed 
in the front face of the foam obtained by said reaction injection molding, since this skin is easily removable 
in conditioning of the pad for polish, i.e., preparations for use, for the use application as a pad for polish, a 
problem is not produced especially. Furthermore, while raising the dissolution rate of inert gas, the approach 
of using the supercritical fluid which increased gas saturated concentration remarkably is also consulted. 
[0028] If polished surface 10a of said pad 10 for polish is expanded, as the inert gas emitted by the above- 
mentioned operation becomes origin and the eel 20 of a large number which have a diameter of the 
abbreviation same shows drawing 4 , it will distribute to homogeneity at the whole. The diameter of a eel of 
said eel 20 is influenced with time amount, a consistency, etc. until a raw material is injected by the reaction 
injection die internal pressure, the gas saturation pressure (raw material tank internal pressure), and the cure 
condition (temperature and time amount) list which are the reaction injection process condition mentioned 
later and it hardens in them at the time of the gelation time, i.e., reaction injection molding. 
[0029] Said diameter of a eel will become large-like proportionally, if the gelation time etc. becomes long 
according to conditions, like will become small in inverse proportion if die internal pressure etc. is high, and 
curing temperature becomes low. Said die internal pressure and curing temperature can control the gelation 
time by setup to arbitration by adjustment of raw material reactivity by a catalyst etc., respectively, and said 
diameter of a eel is controllable also by the bulk density of the foam obtained (after-mentioned). In addition, 
although the diameter of a eel can be controlled also by raising the viscosity of a raw material, since it is 
possible that perfect-izing of mixing, the fluidity in a die, etc. get worse, suitable use is not made. 
[0030] 1-50 micrometers of averages of said diameter of a eel are preferably set as the range of 15-30 
micrometers. Since the eel depth of said polished surface 10a becomes small when said diameter of a eel is 
especially made about -30micrometer and into detailed magnitude, the amount of conditioning (dressing) 
can be made small. Simplification of this dressing controls the abrasion loss of the pad for polish, and does 
so the effectiveness of the improvement in a life of a scouring pad 10 as a result. 

[0031] When the pitch diameter of said eel is less than 1 micrometer, generate comparatively easily, a polish 
condition becomes unstable, and the blinding of the eel by an edge lappet, polish waste, etc. of the cross 
section in the pad 10 for polish manufactured makes the count of a dressing increase, and must stop in 
addition, having to carry out frequently. When exceeding 50 micrometers, it is easy to be generated with a 
rose in the diameter of a eel, the homogeneity holdout of a slurry falls, and the quality of the pad 1 0 for 
polish stops moreover, being stable as a result. Furthermore, when remarkable with [ this ] a rose, a 
consistency difference arises partially in the pad 10 for polish, and it is possible to also give trouble to a 
polish condition. 

[0032] About said ** (appearance) consistency, although the diameter of a eel is also affected as mentioned 
above, it has big effect to a polish rate more than it. Namely, as shown in drawing 5 , when said diameter of 
a eel is the same, it is for the ratio of the flat part part (part which can be ground):cel part on polished 
surface 10a (a part for a slurry and a polish waste attaching part) to change with consistencies. It is 
preferably set as the range of 0.7 - 1.0 g/cm3. the bulk density — 0.6 - 1 .0 g/cm3 — When obtaining foam by 
reaction injection molding using the gas dissolved mixing raw material which said inert gas made generally 
dissolved, this bulk density can be easily adjusted by [ to the reaction injection die 58 of this mixed raw 
material ] changing, the transfer speed, i.e., the impregnation time amount, of injection. Moreover, the 
amount of the inert gas made beforehand dissolved in a raw material may be adjusted. 
[0033] When said bulk density is less than three 0.6 g/cm, even if the degree of hardness mentioned later is 
enough, while the rate (a part for a slurry and a polish waste attaching part), i.e., a eel part, that the detailed 
eel in said polished surface 10a occupies increases, the amount of (part which can be ground) flat part 
decreases (refer to drawing 5 (a)). By this, a slurry will exist on the flat part part of said polished surface 
10a, the time amount which grinds a polished surface-ed will become short (refer to drawing 5 (b)), and, as a 
result, a polish rate will get worse. Moreover, when exceeding 1.0 g/cm3, said polished surface 10a 
approaches a solid condition (refer to drawing 5 (c)), the capacity to hold a slurry as foam will fall 
remarkably (refer to drawing 5 (d)), it becomes impossible to consume a slurry efficiently, and the running 
cost of the polish [ itself] will increase. Furthermore, dryness of the slurry in polished surface 10a in the pad 
10 for polish causes condensation of a polish particle, and causes a scratch. 

http : //www4 . ipdl . ncipi . go . j p/cgi -bin/tr an_web_cgi_ej j e 3/2 7/2006 



JP 3 2003-062748,A [DETAILED DESCRIPTION] 



Page 6 of 8 



[0034] Moreover, when the ingredient degree of hardness of the polyurethane system foam 12 which makes 
said pad 1 0 for polish also considers the polish engine performance, it is one of the important indexes, and 
in this invention, the Shore D degree of hardness is 40-80, and the thing preferably set as the range of 55-75. 
When said Shore D degree of hardness is less than 40, it is too soft, and it gets used to the uneven front face 
of flattening-ed objects, such as a wafer, and the positive polish from heights is not made, but a big 
processing margin is needed, and futility increases. On the other hand, when the Shore D degree of hardness 
exceeds 80, a scratch will occur in a polished surface-ed with the wafer waste of pad 10 the very thing for 
polish which can be shaved at the time of polish. Therefore, as a Shore D degree of hardness of the pad for 
polish which is not made to generate the above-mentioned scratch and is excellent in level difference 
dissolution nature, that of 55-75 is suitable. 

[0035] Moreover, the homogeneity within a field of a flattening-ed object may be raised by multilayering 
the matter softer than the polyurethane system foam 12 like said buffing pad 14 which constitutes polished 
surface 10a. Furthermore, the pad for polish used as the range of 55-75 has the advantageous Shore D 
degree of hardness like the above-mentioned also in the viewpoint of prevention of structural processing 
defects, such as dishing seen with the conventional metal CMP, or erosion. 

[0036] Said Shore D degree of hardness becomes so high that total OH ** (what totaled OH ** of each raw 
material at the rate of a compounding ratio), such as a polyol component generally mentioned above, are 
large, by making the quantity of the hard segment (organic isocyanate, a chain elongation agent, or cross 
linking agent) which forms polyurethane system foam 12 choose and increase, this is for upright-ization of 
the polymer which constitutes this foam 12 to progress, for example, is easily controllable by increasing 
Isocyanate INDEX (INDEX only being indicated by the table which is the ratio expressed with an 
isocyanate radical / hydroxyl group, or the amino group, and carries out back appearance). 
[0037] By using the polyurethane system foam 12 which has physical properties which were mentioned 
above, while excelling in level difference dissolution nature especially, the pad 10 for polish which raised 
the polish rate can be obtained. And about destabilization of the polish rate by the degree-of-hardness 
change accompanying the temperature change of the viscoelasticity which said polyurethane system foam 
12 has, it is avoidable further by using the matter used as the high hard segment of the cohesive force in 
which polymerizations, such as for example, aromatic series diamine, are possible as a cross linking agent 
which is one of said the auxiliary materials. 

[0038] Generally, it is estimated by using the dynamic viscoelasticity which is viscoelasticity observed 
when distortion or stress which changes to a body periodically about fluctuation of viscoelasticity is applied, 
and three elements of the loss tangent (tandelta=G7G') computed from a storage modulus (G ? ), a loss 
modulus (G") 3 and these two elastics modulus are used. In this invention, the loss tangent showing the 
balance of said storage modulus which is the elastic component of the matter, and an elastic component and 
a viscous element is used, and maximum/minimum value is set up this storage modulus and the 10-90- 
degree C variability region of a loss tangent, and here so that three or less, i.e., this maximum, may become 
less than 3 times of the minimum value. For example, it is attained by said cross linking agent or the main 
raw material by carrying out arbitrary dose addition of the aromatic series diamine etc. 
[0039] In addition, since addition of said cross linking agent has the operation which makes it improve not 
only about said storage modulus and a loss tangent but about a degree of hardness, about the addition of this 
cross linking agent, sufficient consideration is required for it. 
[0040] 

[Example(s) of Experiment] Next, the pad for polish applied to examples 1-7 and the examples 1-3 of a 
comparison by reaction injection molding was manufactured in the foaming condition and a process 
condition list from the contents which carried out various fluctuation of the presentation of Isocyanate 
INDEX, the amount of cross linking agents, etc. In addition, the pad for polish concerning this invention is 
not limited to this example of an experiment. 

[0041] (Experiment conditions) The following raw materials were used, and thickness manufactured the pad 
for polish which has flute width [ of 2mm ], and pitch 15mm, and a grid-like spillway with a channel depth 
of 0.6mm by 1 .27mm, and performed various measurement. 

[0042] - polyol: (Use raw material) Trade name SBU polyol - isocyanate by M-372(172 KOH mg/g); 
Sumika Bayer Urethane: Trade name SBU isocyanate - catalyst by M-390(NCO%=23.0%); Sumika Bayer 
Urethane: Trade name The - cross linking agent A made from a DABCO 33LV; Sankyo air product: Trade 
name - cross linking agent B by Crosslinker0644(630 KOH mg/g); Sumika Bayer Urethane: Trade name 
SumifenVB (630 KOH mg/g); Sumika Bayer Urethane make [0043] (A presentation and various conditions) 
It describes in the following table 1 . 
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[0045] ** physical -properties value A: (Evaluation criteria and the evaluation approach) Measure by the 
approach based on a convention of a consistency JIS K 6401 . 

B: Use the Shore D hardness meter specified to a degree of hardness ASTM D 2240, and measure on 
condition that the temperature of 22 degrees C, and 55% of humidity RH. 

C: The eel of five points which is carrying out opening to max about the 10mm four- way- type x5 place of 
arbitration from the diameter scanning electron microscope (SEM) image of an average eel (since it is a 
globular form eel, the diameter of opening changes with cross sections.) It assumed that it was a real ball, 
the bottom was elected as the opening diameter of the maximum distance = globular form eel of eel 
opening, and the average of the diameter at the maximum equator was made into the diameter of an average 
cel. 

D, E: It measured using the maximum / minimum value dynamic viscoelasticity measuring device of a 
storage modulus and a loss tangent (REOMETO Rix Corp. make). A sinusoidal small distortion is applied to 
measurement and the approach of measuring the difference in the response of a viscous component and an 
elastic component is adopted. The Measuring condition covered 10-90 degrees C of temperature 
requirements, and data collection of it was carried out with tension mode on the frequency of 1 Hz, and it 
made the evaluation value the numeric value acquired by doing the division of the maximum in the obtained 
data at the minimum value. Said temperature requirement (10-90 degrees C) is a setup after taking into 
consideration the condition of the slurry used at the time of polish. 

The single-wafer-processing CMP equipment (the diameter of a platen: 500mm) of 1 platen (surface plate) / 
1 head of a 6 inch specification is used as a grinder. Polish characterization : ** On condition that the 
following every evaluation criteria — the optimal flattening-ed object — respectively — grinding ~ F:polish 
rate, G:level difference dissolution nature, and H: — getting damaged — a sex and the homogeneity list 
within I:side - J: — the comprehensive evaluation as Bud for polish obtained from these was checked, here - 

- F:polish rate ~ a numeric value — it is — H: — getting damaged — a sex — 0:O.K. or x:NG — it is — G:level 
difference dissolution nature and the homogeneity within I:side — O: — very good O: — good **: — it is 
inferior for a while — or x: — bad — coming out — J:synthesis evaluation — O: — **:use which can be used 
suitably being possible, or x:use was impossible, and it evaluated, respectively. 

- condition surface plate and number of head rotations: — 100 revolution-per-minute (ppm) polishing 
pressure force: — 34kPa abrasive material: — general-purpose Si02 slurry abrasive material flow rate for 
oxide films: — it is 150 ml/min — as a reference value — as CMP — current — each above-mentioned 
evaluation concerning the pad for polish (trade name IC-1000; Rodel Nitta make) currently used standardly 
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was also carried out collectively. 

[0046]<Result) It describes in the following table 2. That is, it was checked that all can be used for polish of 
various semiconductor materials, such as a semi-conductor wafer, as I understood from comprehensive 
evaluation in the case of the pad for polish concerning this invention (examples 1-7). Especially, about the 
example 1 and example 2 in this example of an experiment, even if compared with the pad for polish 
mentioned as an example of reference, the still better result was obtained [ emollience / about / being equal / 
and / level difference ]. 
[0047] 
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[0048] The pad for polish with the maximum/minimum value small also about temperature dependence in 
the storage modulus of a result So that the maximum/minimum value of tandelta in each temperature which 
is held regardless of material rigidity to temperature also at the time of a temperature rise, and expresses the 
transition point of a material (change width of face) are small That is, it can be relatively called the small 
material matter of elastic-modulus change, and all can be referred to as desirable as a material of the pad for 
polish, so that the peak at the time of considering the tandelta curve expressed centering on temperature 
serves as broadcloth. 
[0049] 

[Effect of the Invention] As explained above, while fabricating the gas dissolved raw material which made 
inert gas dissolved in a polyurethane system raw material by reaction injection molding according to the pad 
for polish concerning this invention, the polyurethane system foam which can be adopted suitable for the 
pad for polish which can attain the polish rate and the level difference dissolution nature which were strong 
to fluctuation of polish conditions and were excellent in controlling physical properties, such as a degree of 
hardness, a diameter of a eel, and a consistency, to arbitration, the homogeneity within a field, etc. is 
obtained. Moreover, the effectiveness which controls the temperature change of viscoelasticity is done so by 
adding matter, such as aromatic series diamine, in said polyurethane system raw material. 
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(57)Abstract 

PROBLEM TO BE SOLVED: To provide an abrasive pad of high quality, which is 
preferably used for chemical mechanical polishing (CMP) of a semiconductor 
wafer or the like, for example, not affected By change of polishing condition 
during polishing, and assures a superior polishing rate, elimination of steps, and 
uniformity on a surface. 

SOLUTION: A raw material of polyurethane, or polyurea and various kinds of 
auxiliary materials are mixed, and a gas dissolved material which is obtained by 
dissolving an inert gas under a pressurized condition is formed into a 
polyurethane group foam 12 through a reactive injection forming method. The 
polyurethane group foam 12 which is provided with fine and uniform cells 20 - 
suitable for polishing semiconductor materials or the like, is used for the 
abrasive pad. - *\ 
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4«:3i*)RTfca)©iia»»6 3 ,B4^R»6h 

t*jD, mrie^y^-;^^co^r«|yfB0iM?4^ 

>^5 2, ^v^^? F5 6, mi1$m2^?S 2 
<DgK^ hJ0S»CCo^rtt«rE»2JB(» 

4(DjgKT^^«1^0 .1-5 OMPa^JgOJE^rM 
J8S*i5<t5Ccttorii4. £fcliuiBjMj§@&§6 3 ,6 
4©gKifc*fCtt, £^CJ£DT^^«^<D#^« 
S2#VtK3n&. 

[0019] sjzwu£^£«frEai^s5 0 r# y 

i, fufBffllJlf4£>^5 2<h^2H$4^>^5 4rt 
ot, «IB#>^«:3tl»***:SttC»0.1^5 0MP 
^5 2 ,5 4rt©SJH*4«5*1f 5 2 a ,5 4 aiCctD* 

tu f Bfflmf4 £ > * 5 2 , 5 4 ©±JB»tt^rStt*^ 

frnrteO, BJ!B5*1f5 2 a ,5 4 atC<fcSSJgf4(D 

Sc5£tt©*l«#y*-/Hd8»*«:, INK. tRSSffllfe 

[0 02 0] «c*5*»5Br55 *' y ^ U £ >*56fSf*0D 
#y*U^>4tt hijgtt**<fc^ 
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s#y -?u*>tt#y -fvs/r*- Ffei^y 

4*«*4U CtiCCtlrSC©HIJR»^iBa»»D3tiSC 
^V->7*- F4KJfcUT#**5^§i*TbS^ % 

[o 02 i ] «rE#y*-jnffi»4iyrtt, *'ji-f 
;M*y*-;K Jfji^w;*-^ #y*r-#* 
- h * y y i?x>^# y 

r«. taiB^y^-^fl^^rsTksai^, rs^s 

20 [0 02 2] H0BB>fy^T*-H3S»4L/r», 

>^>{ym-F(TDlX TDI^'J7- ^ 
^i/>y7x-;^^y^n-f(MDlx F 

[0 02 3 1-* Ur 2 ^lufB§jl3f4«. hJBB ^ =^>> 

* f 5 B.j^r«Bea* s n % m <* ^Kjg-r ^ * tuK 

30 SBM&rC* F 1 0 (D^SWIWJ&K©* * -f 5 8a?: 

• Wbwatfr4 4*{c. suRftrtcc»?¥Lrc^^g 

S*«?BS-&r«BB* tt'f-(58a *^«M6»JB«4 

y f 1 4*sj:vmuKt^mam4^i 6cco^r«, ? 

^^gp»*Ba5BJ5J£^tH^S5 8F*3C03f5ECSatcS 
g-T ^ C 4-C, lulBgpm?S 1 8 tteWB* t^r^58a 
40 *»j£TSJ£R4-r * C 4rS»tcK^*fctt««L/» 

[0024] »^oi>rttBUBB^tt*^«r^«a«J 

<br^?n^ e c©K, fulB^Fr§t4^xc7)0ca^coii"C 
*^&Hi^x©KSSafifcKBi--4«cS©-c, Sf5fik:J: 



fctu^Oct 5 K:|S]-¥ffi^-e* -5 fc«>. RgJC£ftgR& a 
[0 02 5] Sfcl5ffi-b^©I^S5«. tt*#KC 3 
rafo5^g#M®^t&r*5C££^i/c*j 

[0 02 6] a*SBuiB&j£S*fflJj£Jfctt> fi^Sttm©^ 

ft WtW©«tfcElfc8£«l J: OWSLTfeA £Jfcf£T 

S. BfSB*lJlWI6?Stt» ^SSiL/tO**iP'J*-A 20 

2 ft: MSftSgtt $ ft. «— *©JK» t|i KWE^tt^ X 

Z-te)UD£}— #ifc!4-*>-feJi'g©l5l— teJc-su-cttSfbT 

[0 02 7] SfcSS. mESj£WaJSe^tCJ:«3#6n 
Sffe?S#©StSK:tt. X^Jfinftfft&gfcym^Ig© 30 

[0028] mfsawgffl^ f f i o <Dwmm 10a*t 

ffiittti v) b§ih— s^w-r -s^gE©-^ 2 o tm 4 tc^ 
-T$n<. £#ccJ£— (c#ftiri»5. miiB-b^2 o©-fe 40 

[0 02 9] WEieAfHX. «SJBSrtJE2J«**WWfttf 
EJtWWte/M < a«3 . fiTiSI^K tt&Veftft 
K«fc«jyjHb^lffl#*JS< aftfcfifcWflejK:** < as. 

fb^rattftMi3fK:J:-5Jl^f5lStt©iHSK:«fcO. ^^fiE 50 
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<t##*6ft*ft.s!>. ffaKcfiJIBttttSft&t». 
[0 03 0] BfrlB-feJUS©¥^l«. l-50(zm, Jf S 
l>< tt 1 5~3 0 mn©ffiHCclS:S3ftS. BfcJcfltfiB-tz 
^l«t- 3 0 tf mSS£«B&^« 3 i L fe»^. MSB 
Pgffil 0 a©-fe;l^K#^3 < aSftfe. 3>7*-f S-' 

c© Fi/? -» tnoasmmt* wmm>* v f©««* 
•rs. 

[003 1 ] a*5ltriB-lr;P©^S3W 1 wm*SS©» 
^ Hfisn^vn^? Fl 0K*jl*5Kffl©x»y 

i/ti/j i » mmvtmtfif&s. t a *j . fu?-» 
f 1 o© a D a ®^ss{tua< as. jgtcc©^ 

70*36JH»a*I^-. IfBlA-? Fl 0 (cSWWtcSffi 
[003 2] i!Sie^<Ji#H:f )^g&COt,>Ttt. firfliLft. 

fc^c#a^»«r#is.sfe©T*s.--rat>^S5(c^-r- 

ip<. loiB-fe^S^BI— ©J&^.-.SEK.iWill 0 
a±©¥«»8-(SM?rfi8»#.) r iz^SP^c^^ U -te 

a&Tfef). t(DM^m.^0 .6-1 .0 g/cm'. » * b 
<B0.7-vl.0g/cm'©«l(C^n. -«ge<JK: 

ti»B^flC»©Rj£«a«3^5 8-^©^m©aAXf 

— f. -rato%aEAi«ia*3ae-r*ci«:j:oa»KB 

[0 03 3] BtTI2^®fi*50 . 6 g/c m' t(5??I©J»-&. 
^•T5ffiffia^#-C*orfc6«BBCTgffil 0 atcteW 

£gfc*ffl-feju#£«>£i!i£. -rat>^-fe;ugp^cx5 y- 

iDX5'J -^buIBWSB 1 0 a ©¥ifi§G:9-_hK:ffi£ 

u. zmia&m < a 5 cb )# 

M). ^©^W^U- h#^bLT Sfcl.O 
gr/c m J b?IBW^® 1 0 a jWV V » Ft^ 

«fc< ^7 , ;- ; &rg®-r#a< a^w^gft©7>->^ 
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3*h*tf&*:tyTi/S5. mcavmm'tv fi ok* 
[0034] tittttstmm^ ? Kl 0 y «J u 

37-DSg^40-80, *?£U< »5 5-7 5<Dffi 

* 5 WBM1'< * F 1 0 gftO/hK" < r tc J: 0 v 
t 0 0 3 5 ] S/cmfEiSS^* F 1 4 CD$P#, ifgf 1 

o a ^Mt^^ y •? u * >s»ts# 1 2 <t 

5 5 — 7 5©«SHta*W*B^9 Ftt. 
[0 0 3 6]iJE^a7-DlStt k — j&W&tsuaiL/c 

mzffi'&tbmnmm Ltci> 0)*^* 1 * « w < & £ & 
<z>t&£ s c*itt#yr>u*>»«fi«i 2*jBJ5tra 
^-F-fe^y>Frtrti-fv2/r*-K ii^s^i^/c 

K % -fyi/7*-MNDEX(>fVS/7*-H/* 

[0037] firaufej: 5 «t«itt*«-r*#y 

2*wr*tt»tt©jaaSEYfcK:^5ffflK<fc«:j: 40 

^>¥fsi — bco^mmco^x^ m^mmcD 1 o 
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[003 8 ] H»«:tt?wt<Mettccoc^r tt, 

Wtt*CG'), «5Q»tt*CG")*J:^Ch6 2o©W 
tt**6»ffl3nS!WfejE«ct an^G'VG') CD 

[0 03 9] ate«TE««S(<OWlintt, «irCffiKS«£* 

[0 04 0] 

Jfcfc. SlSWte^0ffiCCJ; QHttn l -7 

«t cFit««-i - 3 tcm&vtmm'* v f*. -eo^ss^ 
fr, ^fft w v */7* - n n d e x*> 

1 ;2 7mnit 4 8W§2 mm, t^l5mm*J«fc^S 
[0 04 2] cttfflJRH) 

• #y*wl/:Wfi« SBU*yt-;b M-3 7 2 (l 
72KOH mq/q) >f U £ >S? 

• >fvm- F : fSn D D « SBU-fV*>7*-h M- 
3 9 0 CNC0%=23.09O;^t^^J:;l/^U^>i^ 
■ftfcfflE:iSi&g DABCO 3 3LV;H*i77'n^ 

• hWt 

• 5s^IA : ffi&S Cross 1 inker0644 
(630K0H mq/q) >|g 

• 3?«KWB : Sumi fenVB (630KOH mq/ 

[0 043] Cfifi8*J J:CX*«*ff=)TE©» 1 KET. 
[0 044] 
[«1 ] 



C7) 



12003-62748 



11 



12 





£ fit 


Ztti 








I 










if 1 te] 331 
5SK(C) 


S^(MPa) 


a* (MPa) 




(sec) 














J3 




100 


INDEX=1.20 


0.1 


10 






Dry Air 


40 


0.6 


#5 


70T3 % 60sec 


1 




t 




t 


t 


T 


T 


CO2 


t 


6.0 


20 


T 


t 




t 


t 


t 


t 


— 


t 


Dry Air 


T 


0.6 




t 


0.6 


Xtt0)4 


t 




U.Uj 


t 
i 




r 


T 


t 


t 


t 


40D.300sec 


T 




t 




0.1 


t 




1.0 


t 


t 


r 


t 


70TX60sec 


1 




t 




T 


t 






t 


T 


t 


T 


t 


0.55 


Ifcttffll 


t 


INDEX=1.08 


T 






t 


T 


t 


t 


t 


t 


1 




t 


INDEX=0.97 


t 


t 


10 


t 


t 


t 


t 


t 


t 


t 


lfcft0|3 


t 


INDEX=1.20 


T 


15 




r 


T 


t 


r 


r 


t 


T 


JC&0I7 


t 


t 


T 


T 


t 


t 


t 


t 


t 


t 


t 


0.73 



[0045] cfFfiirasfcctiywffi&S) 



A : 

J I S K 6 4 0 1 ©*B£Kf(HiLfc*ffiKJ:0jlBe. 

b : mm 

ASTM D 2 2 4 0 Cc *i£ S h ore D®g 

m. 

C : ^-k'MS 

jaESm^BBMICS EMXfcJ: OffiS© 1 0 mmCa^x 
■feA-C*Sfc»»fBK«fc-9rHiPS*«Sl«c«. «*£<5 

D. E : #im.tt*sXzm&JEMi<DMtt^mjMi. 

mmzkmzummm 10-90 •acM-^-c. 1 h 
wt®*wmmt Ltc mszs&Bmc 1 0-90 *c)«w 



S: 5 0 0mm)Mt, «T©s£#t\ SfWIB 

K G : gSKffltt. H : ^tt#tt*$J:tf I : mftSj- 

m&wm&mi&Ltc. C C XF : U- h «^tffi-C > 
H : ®tt#14WO: OK^ktt-x .: NGT, G : KMfS? 
?l5tt*J:Cf I ■: ffiW&HSB; ®rf A4T(cJ:(,». O: J; 
l\ A: 'PU&Z&fcax :.MV»1?; J : H^Wflfitt. 

30 -C^fMffiUfc. 

tsfeiyw., pia^tt : 1 0 OMWfrtP Pm) 
WS£K> : 3 4 k P a 
BFSJRI : ZflJ§©$HbMfl§S iO,X5'J- 
W^Ii^S : 1 5 0 m 1 /m i n 

teis^mtux. cmp tuxm&mmftici&mzti 

[0 046] Gfe^)TSB©*2 {Cia-T. -TScfc-^ISBB 
40 (C^iffgffl/^ v F<Dm&@mVI 1 ~ 7 ). 

[0047] 
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[0 04 8] fiSM&^tefc-^rfc. J&Stcfett 

tan ^CDfeAcffl/ft/jNtt^ffciliDdS/hSt,^. T&fr 
'%?SS ; £l4tL'-C^L/ct an ^ii^fc^k' 

[0 049] 

fli^ * F fc ititi. # y $ >^^tc^Fr§tt*'x £ 



30 



[02] 8irw«R^«kta«/ha*«itsw*ffl't.? f* 
m 3 ] * y o v * ism.mifr*m£m\tifS&<<cxm& 
[04] Sf6ffl;<? F©we®*^-rs£A-sp®iaT* ■ 
[05] vtrnm*? FCD«aflf*swj8Pt*tttc^it*«» 

[#^©SttB^] 
12 #!/!>U 
2 0 -fe;l/ 

5 8 SlSMfU^S 
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